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REQUEST FOR REFUND UNDER 37 CF.R. SI ,26 



Mail Stop 16 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

Applicants hereby request a refund in the amoimt o:fi(|nO,0Jbto Deposit Account 
No. 10-0223 in connection with the above-identified application. Enclosed is a copy of the 
USPTO Deposit Account Statement for the month of April, 2004 which shows a charge of 
$1 10.00. Applicants believe that this charge to the aforementioned deposit account was made 
in error. Enclosed is an Office Action dated January 12, 2004, in which the three month period 
for response without extensions was April 12, 2004. Applicants responded to the Office Action 
on April 12, 2004. A copy of this Amendment and Response, along with the Certificate of 
Mailing pursuant to 37 CF.R. § 1.8 indicating the response date of April 12, 2004 is enclosed 
herein. Therefore, Applicants submitted a timely response within the three month period and no 
extensions of time are believed to be needed in this particular case. 

Please refund thd^H^O^charged to Deposit Account No. 10-0223 or provide us 
with reasons why the $1 10.00 fee was charged in this cisc\ 
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Commissioner for Patents 
P.O. 60x1450 
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Dear Sir. 

Amendments to the Claims are reflected in the list of claims which 
begins on page 2 of this paper. 

Remarks begin on page 8 of this paper. 
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Amendments to the Claims 

This listing of claims will replace all prior versions and listings of claims in 
the application: 

Ustina of Claims: 

1 . (Currently Amended^: A solenoid for providing linear actuation, 

comprising: 

a) first and second polepieces having axial bores coaxially disposed 
along a common axis; 

b) an electrical conductor wound about said polepieces in a plurality of 

turns; 

c) an amriature olidab i y movablv disposed In said axial bores; 

d) a bearing axially retained in one of said first and second 
polepieces; and 

e) a shaft attached coaxially to said armature and extending through a 
supportive bore in said bearing wherein said bearing radially supports said 
shaft, said shaft being axially displaceable by electromagnetic displacement 
of said armature to provide said actuation , and wherein said annature is 
entireiv separated from said axi al bores of said Dolepleces bv a generally 
cvlindrical air gap. 

2. (Cancelled). 
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Tl HAT 25 PM 1 1 

3. (Currently amended): A solenoid in accordance with Claim 1 

wherein said amiature is fnifitn-nonlcai . wherein t he amiature is orevented from 
contacting the Doiepieces. 

4. (Original): A solenoid in accordance with Claim 1 wherein said 
solenoid is included in an actuator attachable to a device for providing linear 
actuation to said device. 

5. (Original): A solenoid in accordance with Claim 1 wherein the 
respective diameters of said bearing bore and said shaft are as nearly identical as is 
possible without engendering drag on said shaft. 

6. (Currently Amended): A valve assembly for exhaust gas 
recirculation between the exhaust manifold and the intake manifold of an internal 
combustion engine, said assembly Including an exhaust gas recirculation valve and 
further ir)cluding a solenoid actuator attached to said valve, said solenoid actuator 
having first and second polepieces having axial bores coaxially disposed along a 
common axis, an electrical conductor wound about said polepieces in a plurality of 
turns, an armature sHdably movablv disposed in said axial bores, a bearing axially 
retained in one of said first and second polepieces, and a shaft attached coaxially to 
said annature and extending through a supportive bore in said bearing wherein said 
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Response to Office Action dated January 12, 2004 



bearing radially supports said shaft, said shaft being axially displaceable by 
electromagnetic displacement of said armature to provide actuation of said valve^ 
and Nvherein said armature is entirely separated from said axial bo res of said 
Doiepieces bv a oeneraHv cylindrical air gap. 

7. (Currently Amended): An intemal combustion engine, comprising: 

a) an intake manifold; 

b) an exhaust manifold; and 

c) a valye assembly for exhaust gas recirculation between said 
exhaust manifold and said intake manifold, said assembly including an 
exhaust gas recirculation yalve and further including a solenoid actuator 
attached to said yaiye and haying first and second polepieces having axial 
bores coaxlally disposed along a common axis, an electrical conductor wound 
about said polepieces in a plurality of tums, an armature o li dably movably 
disposed in said axial bores, a bearing axially retained in one of said first and 
second polepieces, and a shaft attached coaxially to said armature and 
extending through a supportive bore in said bearing wherein said bearing 
radially supports said shaft, said shaft being axially displaceable by 
electromagnetic displacement of said armature to provide actuation of said 
valve to admit exhaust gas from said exhaust manifold into said intake 
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BRANCH 

manifold. }^e^n Baidtalrhature is entirely separated fro m said axial bore 
Of said polepieces bv a generally cylindrical air gap . 

8. (Cun^ently Amended): A solenoid for proyiding linear actuation, 

comprising: 

a) a housing; 

b) first and second polepieces, within said housing, haying axial bores 
coaxially disposed along a common axis; 

c) an electrical conductor wound about said polepieces in a plurality of 

turns; 

d) an amiature olidob l y moyablv disposed in said axial bores; 

e) a bearing axially retained in one of said first and second 
polepieces; and 

f) a shaft attached coaxially to said amnature and extending through a 
supportiye bore in said bearing wherein said bearing radially supports said 
shaft, said shaft being axially displaceable by electromagnetic displacement 
of said armature to provide said actuation , and wherein said amiature is 
entirely separated from said axial bore of said polepieces by a generally 
cylindrical air gap . 

9. (Cancelled). 
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10. (Currently anriended): A solenoid In accordance with Claim 8 
wherein said amiature is fmstQ-cQnica L wherein the anmature is prevented fronn 
contacting the polepteces . 

1 1 - (Previously presented): A solenoid in accordance with Clainn 8 
wherein said solenoid is included in an actuator attachable to a device for providing 
linear actuation to said device. 



12. (Previously presented): A solenoid in accordance with Clainn 8 
wherein the respective dianneters of said bearing bore and said shaft are as nearly 
identical as is possible without engendering drag on said shaft. 

13. (PrBviously presented) A solenoid in accordance with Claim 1 
wherein said bearing has an axial length that is at least 1.5 times larger than the 
diameter of said shaft. 

14. (Previously presented) A solenoid in accordance with Claim 6 
wherein said bearing has an axial length that is at least 1.5 times larger than the 
diameter of said shaft. 



15. (Previously presented) A solenoid in accordance with Claim 7 
wherein said bearing has an axial length that is at least 1.5 times larger than the 
diameter of said shaft. 
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16. (Previously presented) A solenoid in accordance with Claim 8 
wherein said bearing has an axial length that is at least 1 .5 times larger than the 
diameter of said shaft. 
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Remarks 

Applicants respectfully request that the Examiner reconsider the present 
application in light of the above amendments and following remarks. Claims 1 , 3, 6- 
8 and 10 have been amended and claims 2 and 9 have been cancelled. No claims 
have been added. Therefore, claims 1, 3-8 and 10-16 are pending in the present 
application. 

Claims 1 , 3 and 4 have been rejected under 35 U.S.C. § 102(a) as being 
anticipated by U.S. Patent No. 6,313,726 to Golovatai-Schmidt et al. ("the Golovatai 
reference"). Applicants respectfully traverse this rejection. 

Amended claim 1 Is directed to a solenoid for providing linear actuation 
having first and second polepieces with axial bores that are coaxially disposed along 
a common axis, an electrical conductor wound about the polepieces in a plurality of 
tums, and an armature movably disposed in the axial bores. In addition, a bearing is 
axially retained in one of said first and second polepieces and operates to radially 
support a shaft. The shaft is attached coaxially to the amnature and extends through 
a supportive bore in the bearing. The shaft is axially displaceable by 
electromagnetic displacement of the annature to provide the actuation. Further, the 
armature is entirely separated from the axial bore of the polepieces by a generally 
cylindrical air gap. 
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By providing a solenoid in accordance with the present invention, numerous 
advantages are realized. For instance, removing the sleeve used in prior art 
solenoid actuators allows the actuator to be entirely separated from the first and 
second polepieces, which results in improved perfonmance of the solenoid in the 
present Invention. See FIG. 3. 

None of the references of record teach or suggest a solenoid having an 
armature that is entirely separated from the axial bores of the first and second 
polepieces bv a oenerallv cylindrical air aao as recited in amended claim 1. While 
the Golovatai reference may include a gap (7) between the annature (8) and the coil 
spool (2), there is no gap formed between armature (8) and polepiece (22) as 
required by claim 1 . Instead, as best seen in FIG. 2 of the Golovatai reference, the 
bottom portion of armature (8) is in contact with the polepiece (22). The contact 
between the armature (8) and the polepiece (22) will create a drag force on the shaft 
during linear actuation, which highlights one of the problems the present invention 
intends to solve. 

For at least the forgoing reasons, Applicants respectfully request that the 
rejection of claim 1 be withdrawn. As claims 3 and 4 depend from claim 1 , these 
claims are also not taught or suggested by the references of record for the same 
reasons set forth with respect to claim 1 . Thus, Applicants request that the rejection 
of claims 3 and 4 also be withdrawn. 
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Dependant claims 3 and 4 include additional features that further distinguish 
the present invention from the references of record. For instance, amended claim 3 
Is directed to the solenoid recited In claim 1 with an amnature that is fmsto-conlcal, 
wherein the armature is prevented from contacting the polepieces. See 
Specification, pg. 5, lines 18^20. Since the annature In the Golovatar reference Is 
not prevented from contacting the polepieces. the Golovatal reference fails to teach 
every limitation Included In claim 3. While the armature In the Golovatal reference 
may be cylindrical with one of Its distal ends being tapered inwardly, the amiature Is 
not faisto-conical as suggested by the Examiner. See Office /\cf/on. pg. 2. For this 
additional reason, Applicants request that the rejection of claim 3 be withdrawn. 

Claim 5 has been rejected under 35 U.S.C. § 103(a) as being unpatentable 
over the Golovatai reference. As stated above, the Golovatal reference does not 
teach or suggest a solenoid having an armature that Is entirely se parated from the 
axial bores of the first and second polepieces bv a oenerallv cylindrical air aap as 
recited In amended claim 1. As claim 5 depends from claim 1 and includes all of the 
limitations therein, claim 5 is not taught or suggested by the references of record for 
at least the same reasons set forth with respect to claim 1 . Thus, Applicants request 
that the rejection of claim 5 be withdrawn. 

Claims 6-8 and 10-16 have been rejected under 35 U.S.C. § 103(a) as being 
unpatentable over the Golovatai reference in view of U.S. Patent No. 5,947,092 to 
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Hussey et al. ('Ihe Hussey reference"). Applicants respectfully traverse this 
rejection. 

As with claim 1, claims 6, 7 and 8 are directed to a solenoid having an 
armature that is entirely separated from the axial bores of the first and second 
polepieces bv a generally cvlindrical air aao. Therefore, Applicants submit that 
claims 6, 7 and 8 are also not taught or suggested by the Goloyatai reference for at 
least the same reasons set forth with respect to claim 1 . Moreover, the Hussey 
reference fails to add anything to the Goloyatai reference except to provide an 
actuation valve having a sleeve (112) positioned between an armature (1 10) and a 
pair of polepieces (60, 62). See Col. 5, lines 45-62. Not only does the Hussey 
reference fail to provide for an air gap as required by the present invention, the 
sleeve in the Hussey reference contributes to the thickness of the non-magnetic gap 
between the amnature and the polepieces thereby limiting the maximum actuating 
force of the solenoid. See Specification, pg. 2, lines 8-13; FIG. 1. Therefore, the 
Hussey reference actually highlights the prior art drewbacks and deficiencies that 
the present invention intends to solve. 

Since claims 10-12 depend from claim 8 either directly or indirectly, these 
claims are also allowable over the Golovatai reference for at least the same reasons 
discussed above with respect to claim 1. Moreover, claim 10 is believed to 
distinguishable over the references of record since there is no teaching or 
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suggestion of a frusto-conical armature that is prevented from contacting the 
polepieces. 

Claims 1 3-1 6 are also not taught or suggested by the references of record. 
Claims 13-16 depend from claims 1 , 6, 7 and 8, respectively, and are directed to a 
solenoid having a bearing with an axial length that Is 1.5 times larger than the 
dianneter of the shaft. In rejecting claims 13-16. the Examiner generally stated that 
"[a]ll of the structural limitations of the valve have been met." Office Action, pg. 3. 
However, the Examiner has failed to point out any specific features in the Golovatai 
and Hussey references that disclose a bearing, as disclosed in independent claims 
1.6,7 and 8, having an axial length that is 1 .5 times larger than the diameter of the 
shaft. See Ex parte Humpherys, 24 USPQ.2d 1255 (B.PAI. 1992) (stating that the 
Examiner must provide specific reasons to support an obviousness rejection). Given 
the failure to point out anything in the references of record to teach the features 
included in claims 13-16, Applicants request that the rejection of claims 13-16 be 
withdrawn. 

Conclusion 

Accordingly, Applicants submit that claims 1 , 3-8 and 10-16 are In condition 
for allowance and such allowance is respectfully requested. Should the Examiner 
feel that any unresolved Issues remain in this case, the undersigned may be 
contacted at the telephone number listed below to anange for an issue resolving 
conference. 
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Applicants do not believe that any fees are due at this time, however, the 
Commissioner is hereby authorized to charge any fees that may have been 
overiooked to Deposit Account No. 10-0223. 



JAECKLE FLEISCHMANN & MUGEL, LLP 

39 State Street 
Suite 200 

Rochester, New York 14614-1310 
Telephone: (585) 262-3640 
Facsimile: (585)262-4133 





Dennis 6. Danella 
Reg. No. 46.653 
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Art Unit 

3732 



— The MAIUNG DATE of this communication appears on f/ie cover stieat witii the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Exlenstens of lime may be availabia under the provisions ci 37 CFR 1 .1 38(a). In no event, however, may a reply be timely filed 
after SIX (B) MOrfTHS from the maOino date of this communication. 

- If the period for reply epeoified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- if NO period for reply is sp^tfied above, the maximum statutory period wtn apply and wtU e^qpire SIX (6) MONTHS from the maOIng date of this communication. 

- Failure to reply within the set or extended period for reply wiU, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 

- Any reply received by the Office later than three months after the mailing date of this communtcatlon. even If timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

Responsive to communlcation(s) filed on 18 December 2003 . 
2a)n This acUon is FINAL. 2b)|Hl This action is non-final. 

3) 0 Since this application is in condition for allowance except for fomnal matters, prosecution as to the merits Is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11 , 453 O.G. 213. 

Disposition of Claims 

4) 13 Ciaim(s) 1-17 is/are pending in the application. 

4a) Of the above claim(s) 

5) 0 Claim(s) is/are allowed. 



is/are withdrawn from consideration. 



6) 12 Claim(s) MZ is/are rejected, 

7) D Claim{s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 



Application Papers 

9)D The specification is objected to by the Examiner 
10)n The drawing(s) filed on _ 



is/are: a)n accepted or b)n objected to by the Examiner. 



Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) Including the con-ection is required if tiie drawing(s) Is objected to. See 37 CFR 1.121(d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-1 52. 
Priority under 35 U.S.C. §§119 and 120 

12) 0 Aclcnowledgment is made of a daim for foreign priority under 35 U.S.C. § 119(a)-(d) or (0. 

a)|IlAil b)n Some*c)n None of: 

1 .□ Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received In this National Stage 

application ft-om the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

1 3) n Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 1 9(e) (to a provisional application) 

since a specific reference was included in the first sentence of the specification or in an Application Data Sheet. 
37 CFR 1.78. 

. a) □ The translation of the foreign language provisional application has been received. 

14) D Acknowledgment Is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121 since a specific 

reference was included in the first sentence of the specification or in an Application Data Sheet. 37 CFR 1 .78. 
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1) S Notice of References Cited (PTO-a92) 4) □ interview Summary (PTO-413) Paper No(s). — 

2) □ Notice of Draftsperson's Patent Drawing Review {PTO-948) 5) □ Notice of Informal Patent Application (PTO-1 52) 

3) □ Information Disclosure Statemem(s) (PT0.1449) Paper No(8) . 6) □ Other 
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DETAILED ACTION 



Claim Rejections - 35 USC § 102 



2. 
al. 



The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that fonn the 
for the rejections under this section niade in this Office action: 



' Claims 1-4 are rejected under 35 U.S.C. 102(a) as being anticipated by Golovatai-Schmidt et 

Golovatai discloses a valve comprising: 

• Two pole pieces 21, 22; 

• An electric core; 

• A bearing 12 axially retained in one of the two pole pieces; 

• The effective bearing diameter nearly identical as that of the shaft; 

• Agap7; 

• An armature 110; 

• A shaft 36; 

• Gap filled with air 7; 

• The armature is frusto-conical; and 

• Attachable to a device providing for linear actuation. 



A person sluJl be entitled to a patent unless — 



(a) the invention was known or used by others in this country, or patented or described in a printed publication in this or a 
foreign country, before the invention thereof by the applicant for a patent 
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Claim Rejections - 35 USC % 103 

3. The foUowing is a quotation of 35 U.S.C. 103(a) which forms the basis for aU obviousness 
rejections set forth in this Office action: 

U) A patent may not be obtamed thouA ifae invention is not identically disclosed oi described as set forth in section 
102 of this tiUe. if the differences between the subject matter sougjit to be patented and the prior art are such that the 
subject matter as a ^le would have been obvious at &e time the invention was made to a person havmg ordais^ 
skJl in the art to which said subject matter pertains. PatentdjiUlyshJl not be negatived by the mamierm which tbe 

invention was made. 

4. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Golovatai. 

As mention before the effective inner diameter of Golovatai is nearly identical as the shaft. It would 
have been obvious to one having ordinary skill in the art at the time of the invention was made to a 
smaller barring, since it has been held that where the general conditions of the claim are disclosed in 
the prior art, discovering the optimum or workable ranges involves only routine skill in the art :» n? 
y4iajr,105USPQ233. 

Also the ratio of the baring length to the shaft diameter is considered to be an optimum 
range decision. 

5. Claims 6- 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over Golovantai b 

view of Hussy etal. 

Golovantai disdoses a -valve. Husssy teaches the use of an EGR valve in a 
combustible engine. It would have been obvious to one of ordinary skill in the art at the lime of dte 
mvention to use the vahre design of Golovantai in the EGR Valve of Hussy as it is just intended use. 
It has been held that a recitation with respect to the manner in which a claimed apparatus is 
intended to be employed does not differentiate the claimed apparatus from the prior art apparatus 
satisfyingthe claimed structural limitations. ExparteMasham, 2 USPQ 1964 (1987). All the structural 
limitations of the valve have been met. 
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Response to Arguments 

6. Applicant's arguments with respect to claims 1-12 have been considered but are moot in 
view of the new ground(s) of rejection. 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Cornea et al., Stolk et al., Kather et al., and Frankenbei^ disclose relevant art to the 
instant application. 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to D. Austin Bonderer whose telephone number is 703.306.5911. The examiner 
can nomially be reached on Monday- Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Kevin P Shaver can be reached on 703,308.2582. The fax phone number for the organization where 
this application or proceeding is assigned is 703.872.9306. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703.308.0873. 
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